Soret and radiation effects on MHD chemically reactive Nano fluid flow over an exponentially accelerated vertical plate with ramped wall temperature and ramped surface concentration through porous medium.
Introduction
Nanofluids are colloidal suspensions of nanoparticles into a base liquid. So, a concentration flux is produced due to temperature gradient called Soret effect. Due to this effect, the concentration field will couple to temperature field described by the Soret coefficient. Sign of the Soret coefficient signifies movement of the nanoparticles to the colder lower boundary or to the warmer upper boundary. Mainly nanofluids are characterized by comparatively large negative Soret coefficient, hence the buoyancydriven motion is induced by the Soret diffusion even in initially uniformly stable thermal and concentration configuration. Makinde [1] has provided comprehensive discussion of MHD flow and heat transfer of Nano fluid. Heat and mass transfer effects on the magneto hydrodynamics of a flow of CNT based fluid over a convective surface was studied by Nadeem [2] . Kataria and Mittal [3] [4] proposed Mathematical model for velocity and temperature of nanofluid flow past an oscillating vertical plate in presence of magnetic field and radiation. Effect of magnetic field on unsteady natural convective flow of a micropolar fluid between two vertical walls . Effect of magnetic field on unsteady natural convective flow of a micropolar fluid between two vertical walls is investigated by Kataria and Patel [5] [6] . Kataria and Patel [7] [8] discussed radiation and chemical reaction effects on MHD fluid flow past an oscillating vertical plate embedded in porous medium. To the best of author's knowledge, no attempt has been made to study the effect of the magnetic field, Soret and heat generation effects on MHD flow of radiating and chemically reactive Nano fluid past an oscillating vertical plate with ramped wall temperature and surface concentration through porous medium.
Mathematical Formulation And Solution
The flow is confined to y >0, where y is the coordinate measured in the normal direction to the plate. The momentum and energy equations in the presence of thermal radiation and magnetic field past an oscillating vertical plate can be expressed as
Where
The initial and boundary conditions are 
With initial and boundary condition = = = 0 , ≥ 0, ≤ 0 (8) 
2.2 Solution of the problem for isothermal temperature and ramped surface concentration
In order to understand effects of ramped temperature of the plate on the fluid flow, we must compare our results with isothermal temperature. In this case, the initial and boundary conditions are the same excluding Eq. (10) that becomes = 1 = 0, ≥ 0 .We find the isothermal temperature ( , ) using Laplace transform. 
For ramped wall temperature and ramped surface concentration:
For isothermal temperature and constant surface concentration:
3 Result Discussion And Conclusions
The expressions for the velocity, temperature and concentration have been obtained in closed form with the help of the Laplace transform technique. The effects of the pertinent parameters on velocity, concentration and temperature profiles are presented graphically through figures 2 to 4 and Table 1 . The influences of the same parameters on the skin friction and rate of heat transfer at the plate are also discussed in details. The most important concluding remarks can be summarized as follows:
 Nanofluid velocity is getting accelerated with the progress of Grashof number Gr, mass Grashof number Gm, phase angle and time t while decreases with increase in Prandtl number Pr, magnetic parameter M and Schimdt number Sc. Nanofluid velocity decreases with increase in volume fraction parameter ∅. Nanofluid velocity is more for isothermal temperature compared to ramped plate.
 Nanofluid temperature tends to increase with rise in values of Prandtl number Pr and time t.
 Concentration increases with increase in Schimdt number Sc and progress of time.
 Nusselt number Nu decreases on increasing t for ramped temperature and otherwise for isothermal case. Sherwood number Sh decreases with increase in t or Schimdt number Sc for both ramped temperature and isothermal plate. Skin friction and Nusselt number Nu increases with increase in volume fraction parameter ∅. 
